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« A means for improving the absorbency charSstJjrto in.n ! ^^^^^ pressu^ 

crosslinked product of a hydrolyzate of an ^2^00^1 ' ^ ^" ^'^^'^''^^ co^me ' a 

and a crossiinked product Of partially neutraliz^^^^^^^ 

art For example, the hydrolyzate of a starch^crv^onS^aTnnil^ v^ter^bsorbing resins are well known in the 
trahza, on product of a starch-acrylonitrile aci^^CSs dS^f^f.^^^^^ ^'^'SIS; the n u 
^S^^t'.hThT'''-^^'^'" ^^^^ -°P°?n^ertXCrj^^^^^^ saponification 
14689/1977. mehydrolyzateofanacrylonitrilecopolymerandth^^^ ^'""^P®" Publk:ation No 

Japanese Laid-Open Publication 84632/1 98 1 h' 
rnetelacrylafe)materlalobtainedfrom(A)OOl-iOpaSri^^^^^^ 
(B 0.005-20 parts by weight Of a wate soluble JXenSo^^^ 

polymer composed from ,0-40 % by mole of acXacS^Teo K bv^^f ''r ""' °' ^" ^'^'^^'^ ^« 

(he said acrylate salt based polymer (C) is solution Mhm,^.^ ^ °' "^'y"^ "letal salt where 

30 % by weigh, to form a gel li^e watir -nSSTpS S^^^^ ^' ^ '^ea t 

In conventional water-absorbent resins increasinf^^hl 1 ^""ss'luentV heated and dried. 
t.on of water-soluble polymer present TZ samefl r T^'^ '^''^ 3" '"•urease in the frac 

under pressure and absorption'speJis^eJucrC^afsL*^^^ " absorptk^^;!"; 

such agglomeration results in a reduction d Sa^m^!^^ '" '° agglomerate upon wening 2 

absorbent resins, when agglomeratkx, o<^uV8 aftJ wett ^0!!^ ? ''"^'""'^ '^^^"^a such waTer 

within the absorbent structure. This is a paruCSTen^T.^'! ^^'^"^ P^^''*'^^ of S 

Seve ^X^^^P^^^^^^^^ Of aqueous fluid absorbent resins 

EP0.24S.963describesaprocessotpolymeTpi'^ea2^^^ 

^^^^^dtrrprd^^^^ 

soluble peroxide radical InitiatoTspray J c^r^^^^^^^^^ - ^Pu-us solution of a water 

particles are heated. Addrtional surface cSSnrisclaSedlHin T' '''"^'""^ '^^ coatS 

w^r absorptk^, rate. It is disclosed that the unZ^r^^^^^^^ 
a-rbentpolymermay be imp^ed in .s process ?yurrrer°^^^^^^ 
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problem with this process is that high levels of peroxide radical initiators discolor partly neutralized polyacrylic acid and 
increase the low molecular weight water soluble fraction of this product if it is subjected to heat. 

A process is disclosed in DE 3,71 3,601 Al , in which surface crosslinking is obtained by the addition of a crosslinker 
of glycldyl-or polyglycidyl compounds. These crosslinking agents irritate the human skin, and may be harmful to human 
health. 

A polymer post -treatment process is disclosed in GB 2, 11 9,384. (DE 3,523,61 7 Al ) in which improvement of prod- 
uct properties is claimed by mixing absorbent resin powder with crosslinkers. preferably polyalcohols, like glycerol, a 
solvent and water, and heating this mixture to temperatures in the range of 90-300*C. It is claimed that this post treat- 
ment reduces the agglomeration of the absorbent resin when wetted, increases its speed of water absorptton and water 
retention, improves the flowability and reduces the dust. This process has some disadvantages. Traces of water are 
quickly absorbed by superabsorbent polymers, rendering it difficult to mix additives which are applied as an aqueous 
solutran, with the dry, powdered superabsorbent. Addition of an aqueous solution to the polymer powder results in 
particle agglomeration,' and when the agglomerated particles are subjected to heat, they form hard clusters which make 
additional processing such as breaking and screening necessary. It is disclosed in the reference that if the polyalcohols 
are added without a solvent, good distribution is not possible. The polymer coating formulation therefore preferably 
contains a hydrophilic organic solvent, e.g. methanol. The use of an organic solvent is not desirable due to its proc- 
essability and its negative impact to the environment. 

GB-A-2, 162,525 discloses the addition of finely divided silica to the crosslinked adsorbent resin particles as de- 
scribed in GB-A-2, 11 9,384, to prevent agglomeration of the resin particles. 

It would be desirable to provide water adsorbent resin particles which have high absorption capacity, low extract- 
ables, i.e. water-soluble polymer fraction, and high toughness or gel modulus. Also desirable are water absorbent resin 
particles which have a low tendency to agglomerate. What is further needed is a process for the preparation of such 
particles, which is environmentally friendly. It is also desirable that such particles and processes do not employ the 
use of materials which may be irritating, or whteh may be hamnful to human health. 

The invention provides surface crosslinked particles of water absorbing resin comprising a carboxyl containing 
water-absorbent resin; characterised in that the carboxyl containing water-absorbent resin is crosslinked at or near the 
particle surface by a nonlonic surfactant which has two or more hydroxy moieties which are capable of reacting with 
the carboxyl moieties of the water-absorbent resin, and which has an HLB of from 3 to 10, and wherein the particles 
have coated and bound on the surface the sakJ nonionic surfactant. The particles optionally also comprise a polyhydroxy 
compound other than the nonkDnic surfactant capable of reacting with the carboxyl moieties of the water-absorbent 
resin. 

In another embodiment, the invention is a process for the preparatk)n of surface crosslinked water-absorbent resins 
which comprise: 

A. contacting particles of a hydrogel of the water-absorbent resin with a composition comprising the nonionic 
surfactant mentioned above, optionally water, optionally an additional polyhydroxy compound and optionally a 
water miscible polar solvent, under conditions such that the nonionic surfactant and the polyhydroxy compound if 
present, coat the absoitent resin particles without substantial penetration Into the interior of the absorbent resin 
particles; 

8. drying the mixture of the hydrogel of the water-absorbent resins, and the composition containing the nonionic 
surfactant, under conditions such that the water, and optional solvent if present, are substantially removed, and 
the nonionic surfactant and additional (if present) polyhydroxy compound do not significantly react with the carboxyl 
moieties of the water-absorbent resin; 

C. optionally, reducing the particle size of the dried coated water-absorbent resin by mechanical means; and, 

D) heating the coated water-absorbent resin under conditions such that the nonionic surfactant and polyhydroxy 
compound (if present) react with the carboxy moieties of the water-absorbent resin so as to crosslink the surface 
of the water-absorbent resin partk;les. 

In yet another embodiment, the invention is a water-absortent structure comprising a synthetic or natural fiber or 
paper based woven or nonwoven carrier structure and surface crosslinked and surfactant coated water-absorbent 
resin particles of this invention. 

The water-absortent resin particles of this invention demonstrate high absorption capacities while having low 
extractable fractions, a high absorbent particle gel toughness, and demonstrate a reduced tendency to agglomerate 
when wetted. The process for the preparation of the water-absorbent resin particles does not require the presence of 
organic solvents. Further, the water absorbent resin particles do not require the use of or presence of materials which 
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omers, thereby forming the potymers from whicHa ahlrTr ^^ 'or polymeri^ng such mc^,- 

pa^ntsandpater,tapplicationsdescribedherrbefoS^;^^^^^^ partK:les are derived are described in , he 

IS a water-swollen form of the polymer Generaihy Thfc I Polymerization process is a hydrooel wh.Vh 

partfele size to granulate the hydroger'TheretS'thl h h ' " '° ".eans of rSnrtJ« 

be subjected to lurthermechanLireL?:,^^^^^ 

sieving, in those embodiments described hereinbefof« including chopping. grindinaSJS 

thecrosslinkingagentswereaddedtothTdnZ^^^^^^^ 
-ng agents the particles are then subjected to crdC unir S?"'''"^ 

me ««ter-absorbent polymer so as to crosslink the surjr: ~"! '^"'^ ^^act with a portion of 

-rs;=rrrrbrrir 
a":;rr?o:srh;.^^^^ 

copolymers, hydrolyzates Of acilamidecJpo^^^^^ 
partiavneu...^^ . 

Especially preferred are alkali metal acrylate-type pXm^sct^^J^^ ^ neutralized polyacrylic acids, 
acid-type monomer composed of 1 to 50 mole y n/T^lr !■ ^ ''^ copolymerizing 100 parts of an acrvlir 
^0 'oSpercentbyweightof'^cross.iiSbieronolr^^^^^^^^^^ 
bywe.ght.lnano.herpreferredembodimentthea^Mme^^^^^^^^^^^ 

acid and post neutralizing the polymer with an alSi SS '^''"'^^™'^^^**'^'"^' by polymerizing ac^lic 

furtherpolyhydroxycompoundwh^htu^e^:^^^^^^^ 
gro^s^^icharecapableorreadilyreactingwithtJSo^^^^^ 

of being dispersed over the surface of a vrater-absoA^t nf!-^ t ^^^'"> and which is capable 

in this invention is selected from thegroupJS^; «lnfo?n^^^^^ PO'V^roxy compound usJS 

glycerol, polygvcerol. propylene glJ^TSip^SSl^^^^^^ .riethylene glycol. poTethyCgt^? 

^.e^anolamine. propane diol butJie ^io' n^^fer^^^e^S^Zt^^^ Polypropylene glycols, diethano^mine 
yethylene sorbitan fatty acid esteis trimethvLin«,r«nl f oxyethylene-oxypropylene bteck copolymers doIvox 
polyoxyethylene sorbitol deriva v^s. ^d Te te^^^^^^^^ "^nnftol, sugars, Lgl dJivS 

l^»dt£^^^^^ 

signj^tprrs^^^^^ 

from 0. 1 to , .0 parts of pofyhydroxy con^ZZ m ZTTlrT °l ^^'^^'^''^'^^nt resin. More preferab J 
parts Of poVhydroxy compound per hund^d l^^o watorJbs^^^^^^^^^^ ""^ 0-3 

The surfactants which are coated on the surfa Jof fnH f ™"'/^«'n "eing most preferred. 
arenon»nk:surfac.ar,.shavinganHLB"^^^^^^^^^^ 

include those selected from the group of sorbitan famr ac J ? ared^persible in wafer Preferable surfactants 

or polyglycerol fatty acid esters. polyoxy ethySe atre^,!«^ Polyoxyethylene so*itan fatty acid esters, glycerol 
acyl esters and sucrose fatty acid este^ ^SStS^'T'''''" '"^'P'^""' PoVoxylyiene 
et^^xylated sorb.. 1.0. der.a..es.forex^ra\^^^^^^^^^ 
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sufficient amount of surfactant is used to facilitate a homogeneous distribution of the crosslinking agent on the surface 
of the gel particles, to improve the processability of the gel by reducing its stickiness, to reduce the tendency of the 
dried powder to agglomerate when exposed to humid air or water, and to bind fine dust of the water-absorbent resin. 
The surfactant is coated onto the surface and bound to the surface via chemical Interaction. The amount of sur- 
s factant used is preferably from 0.01 to 2 parts per hundred parts by weight of water-absorbent resin. More preferably 
from 0.075 to 0.5 parts per hundred parts by weight of water-absorbent resin. 

The nonionic surfactant having an HLB of 3 to 1 0 which has two or more hydroxy (polyhydroxy containing surfactant) 
moieties which are capable of reacting with carboxyl moieties is used both as the polyhydroxy compound and the 
surfactant. In such a case the hydrogel need only be contacted with such a surfactant and the remainder of the process 

w steps can be carried out. In one aspect the use of such a surfactant is advantageous as it would not migrate into the 
pores of the hydrogel thus allowing crosslinking at the surface only. 

In order to contact the nonionic surfactant and the optional polyhydroxy compound with the hydrogel of water- 
absorbent resin, a composition of surfactant and optimal polyhydroxy compound, or a composition containing the no- 
nionic surfactant is prepared. The coating composition may comprise the polyhydroxy compound and the nonionic 

15 surfactant, or the nonionic surfactant only. The composition is preferably water-based, and polar organic solvents which 
are miscible with water may additionally be used. Preferred cosolvents are lower alkanols. Such solutions can contain 
up to 99 % water, or water and solvent, so as to reduce the coating formulation viscosity. The relative amounts of 
solvents, surfactants and polyhydroxy compound are chosen such that the composition can readily disperse over the 
absorbent particles to be coated, and to provide a sufficient amount of nonionic surfactant and optional polyhydroxy 

20 compound, or nonionic surfactant, to coat the surface of the water-absorbent particles. Preferably, the composition 
contains from 0 to 99 % by weight water, more preferably from 20 to 80 % by weight water Preferably the solution 
contains from 0 to 99 % by weight organic solvent, more preferably from 0 to 50 % by weight organic solvent, and most 
preferably no organic solvent is used. The amount of nonionic surfactant is preferably from 0.1 to 99.5 % by weight,, 
and most preferably from 5 to 40 % by weight. The amount of polyhydroxy compound is preferably from 0.1 to 99.5 % 

2S by weight, and most preferably from 1 0 to 50 % by weight. 

A sufficient amount of the composition containing the polyhydroxy compound and nonionic surfactant, or nonionic 
surfactant, is contacted with the water-absorbent resin hydrogel particles to coat a sufficient amount of polyhydroxy 
compound and nonionic surfactant, or nonionic surfactant, on the particles to achieve the desired goats described . 
herein. Preferably from 50 to 99.98 parts by weight of water-absorbent resin are contacted with from 0.02 parts to 50 

30 parts of the composition, and more preferably from 95 to 99.8 parts of resin from 0.2 to 5 parts of the composition. 

In order to prepare the absorbent resin particles of the invention, the absorbent resin in the hydrogel form is con- - 
tacted with a composition of nonionic surfactant and polyhydroxy compound, or nonionic surfactant. The hydrogel is 
preferably in granular form, with particle sizes of 2 cm or less being more preferred. The amount of solution used should 
be that which Is sufficient to provide a coating of polyhydroxy compound and nonionic surfactant, or the nonionic 

35 surfactant, on the absorbent resin particles such that the hereinbefore described aims of the invention are achieved, 
in particular, high absorption under load, with tow extractables, and high absorptive capacity. Further, such coated 
particles should have processability in the wet and dry form. The absorptive resin hydrogels and coating composition 
should be contacted under conditions such that the particles can be coated with the nonionic surfactant and polyhydroxy 
compound, or nonionic surfactant, but such that the polyhydroxy compound and nonionic surfactant, or nonionic sur- 

^0 factant, do not significantly diffuse into the internal structure of the water-absorbent resin particle. It is preferable that 
such contacting should be conducted with some form of mixing, such that adequate distribution of the polyhydroxy 
compound and nonionic surfactant, or nonionic surfactant, on the water-absorbent resin particles can be achelved. 
Moderate stirring, shaking or even a short distance of conveying in a screw-conveyer is sufficient for such adequate 
distribution of the solution over the gel particles of the water-absorbent resin, particutariy if the hydrogel particles of 

^5 the water-absorbent resin is at elevated temperatures. The contact time of the solution and the hydrogel particles of 
the water-absorbent resin should be sufficient to coat the particles with the polyhydroxy compound and nonionic sur- 
factant, or nonionic surfactant, but not so long as to allow diffusion of the polyhydroxy compound into the pores or 
internal structure of the water-absorbent resin particles. Preferably such contact time is from 5 seconds to 10 minutes, 
preferably from 20 seconds to 60 seconds. The temperature of contacting can be any temperature at which the poly- 

so hydroxy compound or nonionic surfactant does not significantly react with the carboxyl moieties of the absorbent resin 
polymer. Preferably such temperatures are from 20*C to lOO^^C, more preferably from 40*C to ZO^'C. It should be noted 
that elevated temperatures, i.e. those temperatures above ambient (20''C) improve the speed of coating of the water- 
absorbent resin particles. 

After coating of the water-absorbent resin hydrogel particles, the particles may be optionally subjected to further 
55 mechanical particle size reduction. The size of the gel particles after mechanical particle size reduction should be such 
that homogeneous drying of the particles can occur 

Thereafter, the water-absorbent resin hydrogel particles are subjected to conditions to remove the water and op- 
tional solvent. This drying process is used to remove substantially all of the water and optional solvent, such that the 
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the temperature during drvinn k looor or m^/' particles during dryinq is 170»r nr \^.. n . 

«h 15 miralM or graaie, bein, p„,„M ^-01841^X^11^' ' ""™™" "™ » 10 mingle or »eal. 

In a preferred embodiment, the coated water-abso?«n7r!. ^ '^f""' dryer may be used 

2mm ar,d more preferably 0.8mm or below PreflrawSm^^^i f "'^^""^ embodiment, the particle sizelsTShan 
iS^dZ" '"h '''' """^^ crosslinked ^'^ P^«Juctlon of w^te" 

absorbent resin and its properties. The coated v^^ter^^^^^ 

1 SO'C or above, more preferably 1 70'C orTh^„ f °«o*ent resin particles is preferabV heated to a t»mn . 
ye absorbent partic,es.^heTem;:Su^^^^^^^^^^^ 

Preferably the temperature is 240-C or below. Ze p^fSS ofo ^'K ^ P^'^'^^' to degrade 
The time period for this exposure to elevated t« f ^ ^ °^ most preferably 1 90»r or kI!: 

andpolyhydroxysu.^^^^^^^ 

tcLS:;^ r ' '"'""'"^ ^''P°^"^e and most preSy a, ?^st 15 ^^^1 '° ^"^ carboxyrgroups.°SS! 
too long ,t becomes uneconomical and risk is run that the abSII^. ^"""^"'^ "'e^' " ^>'^ exposure timers 

Ume of heating is 75 minutes or less, preferably 60 m^nlJL oh<J o f "^^ ^^'"^ged. Preferably me oixrum 

n^ore preferably in the presence Of fling arsShTsTa^iS^^^^^^^^ 

It IS important to recognize that the ejrten. \^Z^fl ? '^^ctor or a plate dryer 

the properties Of me ultin^te aSentCn ? ,h^^^^^^^^^ 
.can„yd,op3.,,,,,,,^,^,^^^„^ 

'°rnTd"-;rsur~^^^^^^ 

crosslinking the water absorbent resin partidL mlTbe ^Jll^'f 'T'' ""^^ agglomerates. Thus after 

extractables. TTie higher this number is. the J^!^!^rT, T ^d to the percen 

water-absorbem resin. Preferably, this roTs oToTeater rJ^?^ 'he invention is in maxim^ing the propertteroTme 
greater It is also preferred that the resins have an SlTnlT h'^^ ' °' ^^^'^^^ ^ Pre'eraWy 4 or 

rjrjLrpr.T:?o-.r"'™*-~^ 

« »» .nvOT^n „, mi»„ h.o „ „ wrj, .iZhT, »»»"1»« -«h panfcte 

r ^^^^^ 
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The following examples are Includ d to illustrate the invention, and do not limit the scope of the claims. Unless 
otherwise stated all parts and percentages are by weight. 

Example 1 

293 9 of 99 % pure acrylic acid is partly neutralized with 553 g of a 20 % active aqueous caustic solution in a 
jacketed glass reactor To this monomer solution are added 1.76 g of trimethylolpropane triacrylate (TMPTA). 1.6 g of 
polyvinylalcohol and 0.18 g of a 40 % active diethylene triamine penlaacetate solution (Versenex* 80 'Trademark of 
The Dow Chemical Company) and the solution is welt mixed. This monomer mix is transferred into a reactor which is 
equipped with mixing devices capable of mixing the polymerizing mass sufficiently and breaking the polymer gel which 
is obtained by polymerization. The glass reactor and the line to the reactor is flushed Into the polymerizing reactor by 
an additional 160 g of deionized water. The monomer solution is deoxygenated by purging it with nitrogen. Polymeri- 
zation initiation is achreved by adding successively 5 g of a 10 % aqueous solution of sodium persulfate. 0.98 g of a 
15 % aqueous solution of hydrogenperoxide and 4.4 g of a 1 % aqueous ascorbic acid solution. The exothermic po- 
lymerization reaction heats the mixture up to approximately 90-1 00*0. After cooling down to 70'C the gel is held under 
nitrogen atmosphere at 70'C for one hour. 

The aqueous polymer gel is granulated to particles having a size of between approximately 1 and 5 mm with the 
aid of a meat mincer (disc holes 5 mm) and a part of it is dried in a hot air stream of 160*C for approximately 20 min. 
The polymer is ground in a knife cutter and sieved. The particle size fraction between 0.595 and 0,297 mm (30-50 
mesh) is used for performance and quality analysis. For gel strength measurement the fraction 0.297 to 0.177 mm 
(50-80 mesh) is used. 

The product SAP1 is obtained. Performance and quality of produced polymers prepared are measured by the 
following methods. 

Centrifuoed Capacltv 

200 mg of water-absorbent resin particles are place within a sealable tea bag (63,5 x 76.2 mm), immersed for 30 
minutes into a 0.9 % saline solution and then centrifuged for three minutes at 1600 rpm. The weight ratio of saline 
solution absorbed to water-absorbent resin particles is the absorbency capacity (cc). 

Absorption Under Load 

A nylon screen (50 x 50 mm; 325 mesh) is put on top of perforated metal plate (holes with 5 mm) followed by a 
filter paper and finally by a stainless steel cylinder, whose both ends are open, of 26 mm inner diameter, 37 mm outer 
diameter and a height of 50 mm. 120 mg of water-absorbent resin particles are placed into the cylinder and evenly 
distributed, covered by a non-woven sheet of a diameter of 26 mm and finally pressed down with a teflon piston of 26 
mm diameter which carries the weight. The total weight of piston and cylinder Is 100 g. The metal plate with the product 
in the cylinder on top is immersed into the 0.9 % saline solution such, that the nylon screen and the water surface have 
the same level so that the filter paper and the water-absorbent resin particles are able to absorb water without any 
statk: pressure. 

A soak time of one hour is applied. The plate is removed from the water reservoir and the excess water in the 
holes of the plate and in the nylon screen is soaked up by paper tissues. Then the weight is removed from the swollen 
gel and the gel is weighed. The weight ratio of saline solution absorbed under load to water-absorbent resin particles 
is the absorption under load (AUL). 

Extractables 

1 g of water-absorbent resin particles and 185 ml of 0.9 % saline solution are placed in an 250 ml jar which is 
capped and put on a shaker for 16 hours. A part of the extraction solution is filtered. With the akj of a Metrohm Titro- 
processor the pH of a defined volume of the filtrate is adjusted to pH 10 by 0.1 n NaOH and finally titrated to pH 2.7 
by 0.1 normal hydrochloric acid, to determine the amount of residual monomer which is in the filtrate. 

Caking in Humid Air 

10 g of water-absorbent resin particles (0.595 - 0.297 mm) are put into a 40 ml crystallizing dish and placed onto 
the ceramic plate of a desiccator. The lower part of the desiccator is filled with water which is in contact with filter papers 
which covers the inner side of the desiccator to assure maximum humidity of the test atmosphere. The water-absorbent 
resin particles stay in this environment at room temperature for 24 hours. The extent of agglomeration which may be 
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Claim 



3. Particles according to Claim 1 or Claim 2 wherai» »,» • • 

or a sorbitan fany acid ester. ^"""'^ ^^^actant is a po^oxyethylene lanolin derivative, 

6. Particles according to anv one of rioi,„o i » . 

acid-type monomer in whbh Z sol^m 0(1''^^?" ? ^^^^ «""P"se8 a polymer of an acn^.i. 

.s.vcero,orsor.ound.es.actar;:^^^^^^^^^ 

wrth the carbojqri moieties of the water aSent re^??^^ 

other than the said nonlonic surfactan ^^^3^' ^^^nZ^^ 'T °' ^^'^^^^^'^ -^o^S 

cond.„o„s such that the nonionic surfact^^Tand ^^senf t ' 3 h """^ ""'^^ ""^ 

so.entres.„ parties w.outs..t3nt.,penetrationT:er^^^^^^^^^ 

andthe nonionic surfactant and poVhydraL^o^ul^^^^^ " P^^^^"'- substanLlV reZed 

moieties ofthe water absorbent resin; '^""'"'^P™'""^^^ 

0.optlona.V.reducin.thepa.cles.eofthedriedc.^ 

XTJoC'^r.TuX^^^^^^ -^'tions such that the nonionic surfactant and 

crosslink the surface of L'a6so^i:,:TsT^ZT °' water-absorben. res^ tlS 

Xd'^xy'Xl'diSpl'es*''^''" ^"taining the nonionic surfactant and optionally the 
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i) from 0 to 99 parts by weight water; 

il) from 0 to 99 parts by weight polar organic solvent; 

iii) up to 99 parts by weight of surfactant; 

iv) from 1 to 99 parts by weight of polyhydroxy compound or polyhydroxy surfactant. 

9. A process according to Claim 7 or Claim 8, wherein from 50 to 99.98 parts of water absorbent resin hydrogel by 
weight and from 0.02 to 50 parts by weight of the solution containing the nonionic surfactant and, if present, the 
polyhydroxy compound other than the nonionic surfactant are contacted. 

10. A process according to any one of Claims 7 to 9 wherein 

A) the hydrogel of the water-absorbent resin and the composition comprising the nonionic surfactant and. if 
present, the polyhydroxy compound other than the nonionic surfactant are contacted for a time of 0.5 minutes 
to 10 minutes at a temperature of from 20'*C to ISO'C; 

B) the mixture of the hydrogel of absorbent resin having coated thereon the composition comprising nonionic 
surfactant and, if present, the polyhydroxy compound other than the nonionic surfactant is dried at from 100 
to 175*0 for 10 to 60 minutes; 

C) the particle size of the dried coated absorbent resin particles is reduced to less than 2mm; 

D) the coated absorbent resin particles are heated to a temperature of from 175 to 210'*C for from 5 to 75 
minutes such that the nonionic surfactant and, if present, the polyhydroxy compound other than the nonionic 
surfactant reacts with the carboxyl moieties at or near the surface of the water-absorbent resin particles to 
crosslink the water-absorbent resin particles at or near the surface. 

11. An absorbent structure comprising a woven or non-woven structure of paper, synthetic fibers, or natural fibers and 
surface crosslinked and surfactant coated water-absorbent resin particles according to one of Claims 1 to 6. 

PatentansprQche 

1 . An der Oberflache vernetzte Teilchen eines wasserabsorbierenden Harzes, das ein carboxy Igruppenhaltiges was- 
serabsorbierendes Harz ist, wobei das carboxylgruppenhaltige wasserabsorbierende Harz an Oder in der Nahe 
der Teilchenoberflache vemetzt ist durch ein nichtionisches oberflachenaktlves Mittel, das zwei Oder mehrere Hy- 
droxy Igruppen, die mit den Carboxylgruppen des wasserabsorbierenden Harzes reagieren konnen, und einen 
HLB-Wert von 3 bis 10 aufweist, gegebenenfails in Gegenwart einer Polyhydroxyverbindung, die sich von dem 
nichtionischen oberflachenaktiven Mittel unterscheidet, und wobei die wasserabsorbierenden Teilchen das hicht- 
ionische oberflachenaktive Mittel an der Oberflache beschichtet und gebunden aufweisen. 

2. Teilchen nach Anspruch 1 , dadurch gekennzeichnet, da3 das wasserabsorbierende Harz ein Hydrotysat eines 
Starke-Acrylnitril-Pfropfcopolymeren, ein teilweise neutralisiertes Produkt eines Starke-Acrylsaure-Rropfcopoly- 
meren, ein Verseifungsprodukt eines Vinylacetat-Acrylsaureestercopolymeren, ein Hydrolysat eines Acrylnitrilco- 
polymeren, ein vernetztes Produkt eines Hydrolysats eines Acrylnitritcopolymeren. ein Hydrolysat eines Acryl- 
amidcopolymeren, ein vernetztes Produkt eines Hydrolysats eines Acrylamidcopolymeren, ein teilweise neutrali- 
siertes Produkt von Polyacrylsaure Oder ein vernetztes Produkt von teilweise neutralisierter Polyacrylsaure ist. 

3. Teilchen nach Anspruch 1 oder Anspruch 2, dadurch gekennzeichnet, da3 das nichtionische oberflachenaktive 
Mittel ein Polyoxyethylen-Lanolinderivat oder ein Sorbitanfettsaureester ist. 

4. Teilchen nach einem der vorstehenden Anspruche, dadurch gekennzeichnet, da8 die mehrere Hydroxylgruppen 
enthaltende Verbindung Glykol, Diethylenglykol, Triethylenglykol, Polyethylengtykol, Glycerin, Polyglycerin, Pro- 
pylenglykol, Dipropylenglykol, Tripropylenglykol, Polypropylenglykol, Propandiolbutandiol, Diethanolamin, Trietha- 
nolamin, ein Polyoxyethylenpolyoxypropylenblockcopolymer mit endstandigen Hydroxylgruppen, ein Polyoxyethy- 
lensorbitolderivat, ein Polyoxyethylensorbitanfettsaureester, Trimethylolpropan, Pentaerythrit, Sorbit, Mannit, etn 
Zucker oder ein Zuckerderivat ist. 

5. Teilchen nach einem der Anspruche 1 bis 3, dadurch gekennzeichnet, daB 0,01 bis 10 Gewichtsteile der Polyhy- 
droxyverbindung und 0.01 bis 2,0 Gewichtsteile des oberflachenaktiven Mittels pro 100 Telle wasserabsorbieren- 
des Harz verwendet werden. 
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(A) Inberuhrungbringen von Teilchen eines HwHr.>^... ^ 

mensetzuog, en.haltend ein nichtio'Zs o^^^^^^^^^ Ha.es .1, einer Zusam- 

und das zwe. Oder mehrereHydroxylgruppenaXefet dfr^f n^^^^ "^^^ 3 bis 10 hat 

dem nichtionischen obemachena JenTnrun ^^^^^^ '^°'y^y^^°>^e^'=i"d"ng. die sich von 

nes mil W^sser mischbaren polaren Losemittlis . n !^ r h ' S^^^^^^^'^'ls VWasser und gegebenenfalls ei 
MJte, und, fails vo^anden, L P^lytrZe'^ZT^I^^^^ 

schichten, ohne im wesentlichan in das Innwe der JZJ . wasserabsorbierenden Harzes be- 

(B) Trocknen der Mischung des HySToaels des^Jf Harzteilchen zu penetrieren. 

die das nichtionische ober^achenaCi^^^^^ ""^ ^^r Zusamn,ensetzung 

nenfalls vorhandenos Losemlttel im ^eseZuenl^^^^^^ ^« aogebe-' 

Mmel und die Polyhydroxyverbindung (f^i^l^ZSSZT ^H:"" oberflachenakt^e 
Harzes nicht wesentlich reagieren ^o'^^nden) mrt den Carboxylgn^ppen des wasserabsorbierenden 

— -sorbierenden Harzes 

pxirL^^rM^rdr^^^^^ 

i) 0 bis 99 Gewichfsteile Wasser, 

ii) 0 bis 99 Gewichtsteile polares organisches Losemiwel 
!; ? birsfr""'?'''"'^ oberflachenaktlves Vlittr ' 
chenaktivem Mrttel. 

von Polyhydroxyvert)indungodermehrere Hydroxylgruppen aufweisendem oberfr- 
oMrtM^aMi^n Mitel uwe^teKte,, ^l^SSZ^^ TT^^' f» ""^ *l,tta,isch»n 

=-«""*n H3™«„„ ^ , 

*oxyv«bin»,„9. a« Mh von d«n nWtaS^tfiS?^?™ "* "«»™»»- « PoV»/- 
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serabsorbierend n Harzteiichen an Oder in der Nahe der Oberflache zu vernetzen. 

11. Absorblerendes GefOg , enthattend ein gewebtes oder nichtgewebtes Gefuge bus Papier, synthelischen Fasern 
Oder naturlich n Fasem und an der Oberflache vernetzte und mit einem oberflachenaktiven Mittel beschichtete 
5 wasserabsorbierend Harzteiichen nach einem der Anspruche 1 bis 6. 



Revendlcations 

10 1 . Particules rdtlculdes en surface d'une rdslne absorbant I'eau, qui comprennent une rdsine absorbant I'eau et con- 
tenant des groupes cart30xyle. dans lesquelles la rdslne absorbant I'eau et contenant des groupes carboxyle est 
r^tlcul^e, ^ventueljement en presence d'un compost polyhydroxyld autre que le tensioactif non-ionique, au niveau 
ou prds de la surface des particules par un tensioactif nonnonique qui pr^sente deux ou plus de deux groupes 
hydroxy capables de rdagir avec les groupes carboxyle de la rdsine absorbant I'eau, et qui prdsente un HLB de 3 

IS ^10. et dans lesquelles les particules absorbant I'eau ont dtd revdtues et lides k la surface du tensioactif non- 
ionique. 

2. Particules conformes ^ la revendication 1 , dans lesquelles la r^sine absortante est un hydrolysat d'un copolymdre 
de greffage amidon/acrylonrtrile. un produrt partiellement neutralist d'un copolymdre de greffage amidon/acide 

20 acrylique, un produit de saponification d'un copolymdre acdtate de vinyld/acrylate, un hydrolysat d'un copolymdre 
d'acrylonitrile, un produit r6ticul6 d'un hydrolysat d'un copolymdre d'acrylonitrile, un hydrolysat d'un copolymdre 
d'acrylamlde. un produit rdticuld d'un hydrolysat d'un copolymdre d'acrylamide. un produit partiellement neutralist 
de poly(aclde acrylique) ou un produit rdtlcult de poly(acide acrylique) partiellement neutralist. 

3. Particules conformes h la revendication 1 ou 2. dans lesquelles te tensioactif non-ionique est un ddrivd de poly 
(oxydthyldne) et de lanoline ou un ester d'acide gras et de sorbitane. 

4. Particules conformes k I'une quelconque des prdcddentes revendlcations, dans lesquelles le compost polyhy- 
droxylt est le glycol, le ditthyldneglycol, le tritthyldneglycol. le poty(tthyldneglycol) le glyctrol, le potyglyctrol, le 

30 propyldneglycoi. le dipropyldneglycol, le tripropyldneglycol, le poly(propyldneglycol), le propanediol, le butanediol, 
la diethanolamlne, la tritthanolamlne, un copolymdre d blocs oxytthyldne/oxypropyldne d terminalsons hydroxy, 
un dtrivt de polyoxytthylene et de sorbitol, un ester d'acide gras de sorbitane polytthoxylt, le trimtthylolpropane, 
le pentatrythritol, le sorbitol, le mannitol. un sucre ou un dtrivt de sucre. 

35 5. Particules conformes k I'une quelconque des revendications 1 d 3. dans lesquelles on utilise de 0,01 d 10 parties 
en poids de compost polyhydroxylt et de 0.01 d 2.0 parties en poids de tensioactif pour 100 parties de rtsine 
absorbant I'eau. 

6. Particules conformes d Tune quelconque des revendications 1 k 4. dans lesquelles la rtsine absorbante comprend 
40 un polymdre d*un monomdre de type acide acrylique dans lequel de 50 k 99 % des groupes carboxyle sont 

neutralists ; le compost polyhydroxylt est le glyctrol ou le sorbitol ; et te tensioactif est un dtrivt polytthoxylt 
de sorbitol et de lanoline. 

7. Proctdt pour prtparer des particules de rtsine absorbante rtticultes en surface conformes k I'une quelconque 
4S des revendications 1 k 5. qui comprend : 

A. la mise en contact de particules d'un hydrogel de rtsine absorbant I'eau avec une composition comprenant 
un tensioactif non-ionique qui prtsente un HLB de 3 d 10, deux ou plus de deux groupes hydroxy capables 
de rtagir avec les groupes carboxyle de la rtsine absorbant Teau, tventuetlement en prtsence d'un compost 

$0 polyhydroxylt autre que ledit tensioactif non-ionique, tventuellement d'eau et tventuetlement d'un solvent 

polaire miscible dans i'eau, dans des conditions telles que le tensioactif non-ionique, et s'il est prtsent, le 
compost polyhydroxylt, recouvrent les particules de rtsine absorbant I'eau sans ptnetration importante k 
I'inttrteur des particules de rtsine absortante ; 

B. le stchage du mtlange de I'hydrogei de la rtsine absorbant I'eau, et de ia composition contenant te ten- 
ss sioactif non-ionique. dans des conditions telles que I'eau et le solvent tventuet, s'ils sont prtsents. soient 

pratlquement tlimints et, le tensioactif non-ionlque et le compost polyhydroxylt (s'il est prtsent) ne rtagissent 
pas d'une manidre significative avec les groupes carboxyle de la rtsine absorbant i'eau ; 

C. tventuellement. ja rtductlon de la taille des particules de la rtsine absorbante revdtue et stchte par des 
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moyens mdcaniques • et 
Proced6 conforme k la revendication 7 d;5n<5 lonn^i r 

tuellement compos. po.yhydroxyTjcoZnr --''"•'^^e ^ven- 

i) de 0 ^ 99 parties en poids d'eau ■ 

HA '^^ ®" P*^® tensbactif ; 

C) «. rMul, la taHIa daa partic„te <te ,aa^e sb21^«. , , '"^^ ™« : 

0) » c».„,a tea p„ic„,„ „„a*, a3^S,r: "!! W« ™m. « 2 ™ ; 

formes ^ rune quelconque des revendications TTS ^^^'^^^'^^^ surface con- 



9. 



10. 
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